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AB: Eruptions at Stromboli are characterised by long-period (1-100 s) seismic signals to the extent
that the active vent can be distinguished from the seismic record alone. At the SW vent three
distinct phases are observed: inflation signal ($\sim$60 s), underlying phase ($\sim$1l6 s) and
notch phase (2-4 s).

Long period phases do not necessarily correspond to point sources so a technique was
developed to calculate synthetic seismograms for a variety of volcano-seismic sources: point
source, advective overpressure and rising magma. Rising magma has four components:
overpressure, pressure gradient, dynamic pressure (Bernoulli effect) and shear stress.

In order to match the amplitude of the observed seismic phases, source parameters (radius,
pressure change, magma ascent speed, viscosity) were varied for each source type. A

maximum value of 1000 kg/s was assumed for mass flux. Results: (1) Source radius is the most
critical parameter since predicted pressure change is inversely proportional to source volume.
(2) Bernoulli effect does not contribute significantly to seismic signals observed, so some other
mechanism for contraction of the source must be found. (3) Shear forces do not contribute
significantly to the seismic wavefield. (4) Conduit radius at least 5 m since narrower conduits
imply excessive values for pressure change and radial strain. (5) If the conduit radius is 5 m,
the amplitude of the seismic signals can be explained by a line source or rising magma source
with an overpressure of 10 MPa, or by an explosive point source with a pressure change of 1.5
GPa.

The final step of this project is to perform waveform modelling in order to understand the
underlying magmatic processes which generate the observed seismic phases. These

techniques are applicable to all volcanoes, and bridge the gap between extensive literature on
eruption mechanisms and volcano-seismology.
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Alaska Volcano Observatory

Geophysical Institute

University of Alaska Fairbanks, AK 99775 United States

The Alaska Volcano Observatory (AVO) seismically monitors 18 active volcanoes in the Alaska
peninsula and Aleutian islands. The IceWeb project is an extension to the infrastructure
provided by IceWorm, a real-time seismic data acquisition and processing system in operation
at the Geophysical Institute. IceWeb has two main purposes: (1) to enable scientists to see
near-real-time plots of Alaskan volcano-seismic data via the World-Wide Web, (2) to send
automatic alarms when a significant increase in volcanic tremor is detected. IceWeb produces
spectrograms, reduced displacement and pseudo-helicorder plots for selected seismic data.
These plots are displayed on the AVO internal web page.

Reduced displacement and spectrograms are considered to be an improvement over RSAM
(Real-time Seismic Amplitude Measurement) and SSAM (Seismic Spectral Amplitude

Measurement) respectively, which are commonly used at volcano observatories worldwide.
Reduced displacement is a normalized measure of tremor amplitude, equal to RMS

displacement corrected for geometrical spreading (assuming that volcanic tremor consists of

surface waves). Each point plotted corresponds to the maximum reduced displacement in a

frequency range of 0.8-10 Hz for a 10 minute data sample. Increased levels of reduced
displacement lead to triggering of automatic alarms, which are sent to a pager and by e-mail.

There is the flexibility to set a whole series of automated alarms based on frequency and/or
amplitude. Spectrograms are calculated using FFTs of 10-s moving windows of data

with 5-s overlap, and colour coded according to spectral amplitude. Frequency resolution is 0.1
Hz. Pseudo-helicorder plots are raw seismic data filtered between 0.8 and 5 Hz (to reduce
storm and wind noise) and displayed in the form of a paper helicorder record.

IceWeb is supported by one Ultra-10 Sun workstation. At present 8 volcanoes are monitored,
and data are acquired every 10 minutes (this time period is a compromise between number of
stations monitored and computing power). The goal is to monitor all 18 volcanoes and reduce
the acquisition period to a few seconds. In addition extra tools will be added, e.g. polarization
plots, moment tensor inversion, f-k plots. Also on the AVO internal web page are other
volcano-seismic data (e.g. locations and counts of a-type and b-type events, RSAM data etc.)
and latest satellite images, though these are not part of lIceWeb.
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AU: Young, SR
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AU: Thompson, G
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AF: Alaska Volcano Observatory, Geophysical Institute University of Alaska,
Fairbanks, AK 99775 United States

AB: The reduced displacement (D$_{R}$) was measured for 6 of the 7 largest
explosive events at the Soufriere Hills volcano for the 1995-99 period. The
volumes of eruptive materials were estimated by the MVO from volume lost
in dome collapse scars and by measurement of ash and pyroclastic flow
deposits. The 6 station MVO broadband network provided the associated on
scale eruption tremor data for stations located 1.9-7.3 km from the volcanic
edifice. For each station, the reduced displacement was determined by
calculating 512 sample (6.82 second) amplitude spectra in a 128 sample
(1.70 second) moving time increment. Each incremental spectra was
corrected for both the instrument response and geometrical spreading of
surface waves. The maximum D$_{R}$ for an eruption was determined from
the average of the maximum reduced displacements for all available stations
in the frequency range 0.7-5 Hz. For the 6 explosive eruptions, 2 to 5
stations were available for the D$_{R}$ calculations. The largest eruption
occurred on Boxing Day, 26 December 1997 and had a D$_{R}$ of 223
cm3$A{2}$ for an eruptive volume of $\sim$45x10$A{6}$ m$A{3}$. The 3
July 98 eruption had an eruptive volume of $\sim$12x103$A{6}$ mS$A{3}$
and a D$_{R}$ of 150 cm$A{2}$. Events on the 4th and 6th of November
1997 each had volumes of $\sim$ 8x10$A{6}$ m$A{3}$ and D$_{R}$s of
135 cm$A{2}$ and 150 cm$A{2}$ respectively. The 25 June 97 eruption had
an eruptive volume of $\sim$ 5x103$A{6}$ m$A{3}$ and a D$_{R}$ of 49
cm$A{2}$. The smallest event analyzed occurred on 20 July 99 and had an
eruptive volume of $\sim$3x10$A{6}$ m3$A{3}$ and a D$_{R}$ of 115
cm$A{2}$. As expected, the Montserrat data show that increased eruptive
volumes yield higher reduced displacements. Data for the six events and
three smaller explosions follow a power law relation with D$_{R}$ = 0.91(
DE: 7280 Volcano seismology (8419)

DE: 8419 Eruption monitoring (7280)
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Fairbanks, AK 99775-7320 United States

AB: Tremor signals associated with Strombolian eruptions of Shishaldin
Volcano on April 19 and April 23, 1999, were the strongest recorded
anywhere in the Aleutian Islands by the Alaska Volcano Observatory (AVO) in
its 10 year history. Throughout the 1998-1999 seismic unrest at Shishaldin,
spectrograms (with a frequency resolution of 0.1 Hz) and reduced
displacement (Dr) plots were computed in near-real-time (10 mins) and
displayed on the World Wide Web. The tools often gave the first warning of
changes in activity, and being able to check these data remotely at any time
(over the Web) was invaluable. They also provided an excellent database for
further analysis. Analyses of Dr and spectra reveal that the eruption
sequences on April 19 and April 23 followed similar patterns. Both were
preceded by $\sim$ 2 days of tremor which gradually intensified. A rapid
increase commenced $\sim$ 2 hours prior to the maximum observed Dr in
both cases (30 cm$A{2}$ and 37 cm$A{2}$ respectively). Several further
pulses of strong tremor (Dr $>% 20 cm$A{2}$) then occured before an
abrupt reduction in tremor (Dr $<$ 2 cm$A{2}$). Strong tremor lasted about
16 hours for April 19 and 6 hours for April 23. However, the main phase of
the April 19 eruption was characterised by a very wide-band signal
associated with ash ejection to an altitude of $\sim$ 50000 feet; no
corresponding signal was observed in the April 23 sequence and relatively
little ash was observed although a large thermal anomaly was seen in
satellite data. This suggests that the main phase on April 19 corresponded
to a vent clearing eruption. The dominant tremor frequency immediately
after this eruption was lower than that immediately before. A significant
increase in the characteristic scale length (for an exponential relation
between duration and amplitude) also occured suggesting that the vent
clearing eruption modified the source geometry. Strong tremor on April 23
had a higher frequency, which was likely the result of lower gas content.
Tremor was a key diagnostic for evaluating the activity of Shishaldin during
its 1999 eruptions.

10of2 3/28/2010 5:58 PM





Monitoring and analysis of volcanic tremor reduced displacement and spe...  http://www.agu.org/cgi-bin/SFgate/SFgate?language=English&verbose=0...

DE: 7280 Volcano seismology (8419)
DE: 8419 Eruption monitoring (7280)
DE: 8494 Instruments and techniques
SC: v

MN: 1999 AGU Fall Meeting

New Search

AGU Home

2 of 2 3/28/2010 5:58 PM






Locating Pyroclastic Flows on Soufriere Hills VVolcano, Montserrat, West ...

10f2

2001 Fall Meeting Cite abstracts as Eos Trans. AGU, 82(47),
Search Results Fall Meet. Suppl., Abstract xxxxx-xx, 2001

Your query was:
volcano thompson

http://www.agu.org/cgi-bin/SFgate/SFgate?language=English&verbose=0...

HR: 0830h

AN: S21C-0588

TI: Locating Pyroclastic Flows on Soufriere Hills Volcano, Montserrat, West
Indies, Using Amplitude Signals From High Dynamic Range Instruments

AU: * Jolly, AD

EM: aj@earth.leeds.ac.uk
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AF: Montserrat Volcano Observatory, Mongo Hill, St Johns, Montserrat
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AF: Montserrat Volcano Observatory, Mongo Hill, St Johns, Montserrat

AB: Pyroclastic flows are located using amplitude signals from a 7-station high
dynamic range seismograph array located 1.9 to 6.1 km from Soufriere Hills
Volcano in Montserrat, West Indies. Locations are determined by measuring the
seismograph signal amplitude for an event recorded at several stations in a moving
time window analysis. For a given window, the measured amplitudes are corrected
to a trial source location by removing the surface wave geometric spreading,
instrument gain, and the attenuation at calculated travel-times. The trial source
location is then compared to other trial locations via an iterative localized grid
search where the root-mean-squared (RMS) amplitude residual is minimized. The
process is repeated for subsequent time steps resulting in a best-fit event location
and size through time. The method has been tested on three small events occurring
on April 8, 1999, August 12, 1999 and February 25, 2001 where visual
observations of pyroclastic flows coincide with good seismograph station coverage
(stations $>$ 5, azimuthal gap $<$ $160\deg$). For these events, the method
determined the onset located at the dome and the subsequent pyroclastic flow
down the flank of the volcano. Based on the location results the three events
propagated $\sim$0.5, 1.2 and 1.3 km from the dome, and had maximum reduced
displacements (D$_{R}$) of 5.8, 1.8 and 4.9 cm$N2}$ and pyroclastic flow
velocities of 3-7, 9-30 and 4-20 ms$Y{-1}$ respectively. Time-lapse video of the
August 12, 1999 event shows that amplitude-based location through time closely
matches the observed run-out distance and velocity. Results indicate that
pyroclastic flows and rockfalls can be located using amplitude signals from high
dynamic range seismograph stations yielding estimates of size, trajectory and
velocity, regardless of visibility conditions on the volcano. This new method is being
tested as a hazard mitigation and research tool on Montserrat.
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AF: Montserrat Volcano Observatory, St. John's, Montserrat
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AF: Montserrat Volcano Observatory, St. John's, Montserrat
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AF: Montserrat Volcano Observatory, St. John's, Montserrat
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AF: Montserrat Volcano Observatory, St. John's, Montserrat

AU: Syers, T

AF: Montserrat Volcano Observatory, St. John's, Montserrat

AU: Thompson, G

AF: Montserrat Volcano Observatory, St. John's, Montserrat
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AF: Montserrat Volcano Observatory, St. John's, Montserrat

AU: Williams, P

AF: Montserrat Volcano Observatory, St. John's, Montserrat

AB: Bruno claimed we cannot make worthwhile predictions about a volcano's
activity without understanding the physical processes occurring inside it, and this
requires the joint interpretation of measurements of many different phenomena.
Current well-documented volcanism at Soufriere Hills Volcano exemplifies this
philosophy. Extrusions are (and were) unsteady and accompanied by oscillating
patterns of ground deformation, seismicity, and gas exhalation. Deformations on
the short term were best expressed by tiltmetry, with inflations and deflations at
periods from 3 to 30 hours indicating shallow pressure changes in magma.
Earthquake swarms or tremor occurred about the conduit when a critical magma
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pressure was exceeded. The oscillations of rapid extrusion of magma or explosions
indicate instability in the magma flow, which we suggest results from viscosity
changes induced by degassing and microlite crystallization. Increased viscosity of
shallow degassed magma causes flow stagnation; conduit pressure then builds as
detected by tilt and seismicity, and then is released as the plug yields and a slug of
magma is extruded. The viscosity is dependent on volatile content of magma, and
within an elastic magma-and-conduit system, oscillatory flow is produced for a
critical range of input flow rates. Thus at Montserrat unstable flow was recognized
only after July 1996 after a substantial increase in eruption rates. Slower, generally
steady extrusion had occurred earlier between November 1995 and July 1996. The
short-term oscillations were used to forecast times, near or just after the pressure
peak, when dome collapse and associated nuees ardentes were most likely, or
when vulcanian explosions were likely to occur. Likewise, longer-period patterns
over 6-7 weeks were recognized, involving nearly steady extrusion after several
weeks of strongly oscillating, high pressure flowage. These patterns, due to
periodic rebuilding of magma chamber pressurization and high conduit input flow
rates, were also useful in hazards mitigation; e.g., a forecast was made in August
1997 for the occurrence of dome collapse and explosive eruptions one month later,
and a large event in late December 1997 was anticipated similarly. Lava flow to the
surface from Feb 1998 to Nov1999, but the resumed flow has oscillated with cyclic
seismicity indicating pressurization, and with gas flux (and extruded lava) lagging
behind the pressure peak. The Montserrat data and analogues elsewhere suggest
that oscillatory flow is a fundamental mode of behavior at silicic volcanoes, and
recognition and understanding of it allows improved short- and medium-term
forecasts of timing and eruption style.
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AF: Dept. of Geosciences, Penn State University, University Park, PA 16802
United States

AU: Elsworth, D

AF: Dept. of Geosciences, Penn State University, University Park, PA 16802
United States

AU: Widiwijayanti, C
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AU: Dunkley, P
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AU: Norton, G

AF: British Geological Survey, Keyworth, Nottingham, NG12 5GG United
Kingdom

AU: Thompson, G

AF: Montserrat Volcano Observatory, Flemming, Montserrat, 1600 Montserrat

AB: Project {\bf CALIPSO} ({\bf C}aribbean {\bf A}ndesite {\bf L}ava {\bf I}sland-
volcano {\bf P}recision {\bf S}eismo-geodetic {\bf O}bservatory) was developed in
order to investigate the magmatic system at the exceedingly active Soufriere Hills
Volcano (SHV), Montserrat. The collaborative project involves a number of
institutions acting in partnership with the Montserrat Volcano Observatory (MVO),
and is funded by NSF with a contribution to drilling costs provided by UK NERC.
SHV remains active and dynamic after 7 years and is expected to remain so for the
foreseeable future. Many aspects of andesite magmatic system dynamics remain
poorly understood despite significant monitoring and research efforts, and {\bf
CALIPSO} is expected to improve our understanding of SHV and andesite systems
generally. Drilling was carried out by DOSECC, Nov 02 to Mar 03. {\bf CALIPSO}
uses an integrated array of four strategically located 200-m boreholes, plus a few
shallower holes and surface installations. The borehole instrument package is
designed to have long life (decades) at moderately high temperatures. Each site
includes a single-component,very broad band, Sacks-Evertson strainmeter, a
three-component seismometer (about 1 Hz to 1 kHz), a Pinnacle Technologies
tiltmeter, and a surface CGPS station with choke ring antenna. At one site a new
CIW hot-hole strainmeter design, involving hydraulic sensors and no downhole
electronics, has been used for the first time anywhere. Data will be streamed from
the remote borehole sites using FreeWave telemetry coupled with Quanterra A/D
converters. The borehole observatory is being fully integrated into the surface
monitoring networks of the MVO and other PSU/U Ark monitor systems, enhancing
the existing CGPS and surface broadband seismic-acoustic networks. These
instruments are intended to probe changes in the andesitic volcanic system and
underlying mafic sources with unprecedented sensitivity. Cyclic activity at a variety
of timescales has been a feature of SHV volcanism, involving seismicity, ground
deformation, dome activity and gas exhalation, at the about 10 hour time scale.
Evidence exists also for 7 and/or 14 week, and some longer cycles, and the SHV
eruption since 1995 is the fourth repetition of a 30 year cycle. The longer time
scale cycles originate from the deeper plumbing system, and can sometimes be
detected in the seismic, deformation and gas data. However, the data are close to
the limit of detection by the MVO's surface monitoring network, and the need for a
new monitoring approach to better investigate these longer-term cycles of deep
origin has now been met by {\bf CALIPSO}. Borehole instrumentation provides
much reduced noise and the ability to locate effective stations farther from the
volcano than possible with surface instruments, and both features aid the sampling
of seismic and deformation signals from the deep transport, storage, and recharge
systems. The design life of the borehole observatories is long, such that onset of
the next 30 year cycle may be sampled after most Pls have passed on to their
reward or otherwise, with some of us possibly obtaining personalised insights of
the Mephistophelean magmatic environment.
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AU: * Voight, B

EM: voight@ems.psu.edu

AF: Pennsylvania State University, College of Earth and Mineral Sciences,
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AB: The prolonged and ongoing volcanic activity at SoufriSre Hills Volcano (SHV),
Montserrat, provides a rare chance for collecting multi-stream monitoring data in
support of volcano research. Conventional surface geophysical instrumentation and
detailed observational and geochemical data have enabled the development of a
good understanding of surface and near-surface physical processes controlling
eruptive style and intensity at SHV. However, the geophysical character and
behavior of the deeper plumbing system, including magma storage area(s) and
deep recharge processes, are not well understood. Developing better models for
the deep system will assist in providing timely warning of large events or changes in
eruptive style, and may also provide some clues as to the likely duration of the
eruption. Installation of seismic and deformational monitoring instrumentation at
depth enables a significant increase in signal to noise ratio so that smaller signals
can be recorded and more distant sites (and thus deeper investigation depth)
utilized. A variety of cycle-lengths have been noted during the eruption of SHV, and
we hope that the new CALIPSO data stream will enable development of models in
which cycles from a few hours to a few decades can be linked together in an
integrated physical model. Cycle lengths of 7 to 14 weeks (depending on eruption
rate and equating to the eruption of about 35 million cubic meters of magma) are
likely to source from the shallower of the two upper crustal reservoirs indicated by
geochemical evidence. The 30 to 35 year cycles (the fourth one of which marked
the start of the current eruption) may relate to processes concerning input of
basaltic magma to the deeper plumbing system. We also hope to document
geophysical changes in the plumbing system induced by regional seismicity; many
eastern Caribbean volcanoes (including SHV between 1933 and 1935 and in 1985)
have demonstrated characteristics of unrest triggered or invigorated by regional
tectonic earthquakes of Richter magnitude 5 and above. Events within the historical
triggering threshold occur every few years; two such events have so far occurred
since CALIPSO instrument installation (a Mw6.6 about 400km NE of Montserrat
and a Mw5.7 about 150km NE of Montserrat). Both are at the lower end of
historical triggering threshold parameters for magnitude and distance and neither
produced measurable changes in macro-seismicity or ground deformation beneath
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TI: The Rise and Fall of the Soufriere Hills Volcano Lava Dome, Montserrat,
BWI, July 2001-July 2003: Science, Hazards, and Volatile Public
Perceptions
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AU: Hidayat, D
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AF: Dept. of Geosciences, Penn State Univ., Univ. Park, PA 16802 United States
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AB: Days after the major collapse (45 x 10${6}$ m${3}$) of the eastern flank of
the lava dome on 29 July 2001, new dome growth was observed within the 200-m
deep collapse amphitheatre. accompanied by cyclic seismicity. By January 2002
the summit was broad with an altitude of 990m. A switch in dome activity occurred
in April, but Growth nearly stagnated in June and part of July, with the top of the
extrusion lobe at 1048m. but GPS monitoring suggested that the magma reservoir
continued to inflate, and growth resumed in late July. In August, a lobe grew
toward the north and buried the northern buttress and an important drainage
channel that formerly led to the east. One of the regular six-monthly meetings of
the Risk Assessment Panel (RAP) took place on 3-4 Sept 02 and concluded that if
a NW switch in dome growth were to occur, the margins of the Belham Valley on
the west could be at high risk; a flow and surge hazard line was provided to
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officials, crossing the populated area near Salem. Shortly after the RAP Report
was finalized, a switch in growth direction toward the northwest in fact occurred.
On 7 Oct, the RAP were asked to re-appraise Belham Valley risks given the
altered but not unanticipated circumstances; they judged that a potential existed for
a hazardous flow down Belham Valley, although RAP emphasized that their
assessment did not predict that a large flow would occur soon, nor in that sector.
On 8 Oct the Governor ordered an evacuation of an exclusion zone defined by the
RAP's hazard line as adjusted to permit administrative control, and the boundary
remained in force until Aug 03, with growing public discontent toward the
Governor's exercise of Emergency Powers, and toward MVO, as expressed by a
caustic vocal minority with provocative exacerbation by the local newspaper and
some politicians. Meanwhile, dome growth continued with some switches in
direction, a collapse of 5 x 10$Y6}$ m$"3}$ occurred eastward on 8 Dec to
Spanish Point, and pyroclastic flows occurred in several drainages, mostly in Tar
River to Tuitts Ghaut on the east, but also to Tyers Ghaut on the west, a tributary
to Belham Valley. By late March the general summit area was at 1090m. In early
June activity declined, but a hybrid earthquake swarm began on 9 July at a time of
low SO2 emission and intensified generally in size and frequency to the morning of
12 July, when dome/talus collapses leading to pyroclastic flow activity began,
building up during the day and peaking with larger flows in the evening. Mechanisms
inducing collapse include a new pressurized growth pulse heralded by the hybrid
events, and heavy morning rains. When the retrogressing collapse slices exposed
conduit magma, explosions occurred, with the strongest (before midnight) causing
a strong acoustic signal and an ash column to about 50,000 ft (VAAC). Heavy ash
and lapilli fall (thickness to 15 cm) from these events affected all inhabited areas,
and a hot pyroclastic surge destroyed monitoring equipment and killed many
animals between Spanish Point and Tar River. The collapse volume greatly
exceeded that of 2001, and the events were detected on MVO and CALIPSO
monitoring systems, including three strainmeters. The exclusion zone restriction
was lifted on 1 Aug 03.

DE: 8400 VOLCANOLOGY

DE: 8414 Eruption mechanisms

DE: 8419 Eruption monitoring (7280)

SC: Volcanology, Geochemistry, Petrology [V]

MN: 2003 Fall Meeting

http://www.agu.org/cgi-bin/SFgate/SFgate?language=English&verbose=0...

AGU Home

New Search

3/28/2010 5:52 PM






Volcanic SO2 Emissions vs. Seismicity - July 2002 LP Swarm, Soufriere ...  http://www.agu.org/cgi-bin/SFgate/SFgate?language=English&verbose=0...
2003 Fall Meeting Cite abstracts as Eos Trans. AGU, 84(46),
Search Results Fall Meet. Suppl., Abstract xxxxx-xx, 2003

Your query was:
volcano thompson

HR: 1330h

AN: V52B-0435

TI: Volcanic SO2 Emissions vs. Seismicity - July 2002 LP Swarm, Soufriere
Hills Volcano, Montserrat

AU: * Shannon, J

EM: jmshanno@mtu.edu

AF: Geological and Mining Engineering and Sciences, Michigan Tech University,
Houghton, Ml 49931 United States

AU: Bluth, G

EM: gbluth@mtu.edu

AF: Geological and Mining Engineering and Sciences, Michigan Tech University,
Houghton, MI 49931 United States

AU: Edmonds, M

EM: Marie@mvo.ms

AF: Montserrat Volcano Observatory, Fleming, Montserrat, W. Indies

AU: Thompson, G

EM: gtho@bgs.ac.uk

AF: British Geological Survey, Keyworth, Nottingham, NG125GG United Kingdom
AB: Volcanic sulfur dioxide (SO2) measurements of passive plumes have recently
improved with the application of Differential Optical Absorption Spectroscopy
(DOAS). In January 2002, the Montserrat Volcano Observatory installed two fixed
DOAS instruments which collect rapid, continuous measurements of SO2
emissions. For the first time, SO2 fluxes are being collected on a time scale of
minutes, allowing short-term changes to be evaluated with respect to atmospheric
transport, surface activity, and magmatic source mechanisms. In this study, we
investigate relationships between SO2 emissions and seismicity for July 2002 at
Montserrat. The seismic data consist of rockfall, long-period rockfall, hybrid, and
long-period (LP) waveforms. Seismic energy increased slowly throughout July,
culminating in a swarm of long-period earthquakes. The SO2 data used for this
study consist of measurements collected every 4-5 minutes from approximately 8
a.m. to 5 p.m. daily by a DOAS instrument positioned at Lovers Lane (~4.5 km
west of vent). From July 1-18, seismicity is dominated by rockfalls with intermittent
hybrids and LPs. During this time, SO2 fluxes generally increase and coincide with
an increasing trend in the number of rockfalls per day. Average daily SO2 fluxes
range from 140 to 1256 tonnes/day with an average of 616 tonnes/day. On July
19, however, the average daily SO2 flux decreases from a monthly maximum of
1256 tonnes/day to 227 tonnes/day and continues to average only 326 tonnes/day
from July 20-30. July 19 marks a seismic transition into a LP earthquake swarm
that continues into August. After the LP swarm begins and SO2 fluxes decrease,
however, the number of daily rockfalls remains relatively high. Therefore, it appears
that LPs are more strongly linked to SO2 emissions than rockfall activity. Future
work will involve investigating short-term (minutes/hours) relationships between
seismicity and SO2 emissions.

DE: 7280 Volcano seismology (8419)

DE: 8419 Eruption monitoring (7280)

SC: Volcanology, Geochemistry, Petrology [V]

MN: 2003 Fall Meeting

10of2 3/28/2010 5:50 PM





Volcanic SO2 Emissions vs. Seismicity - July 2002 LP Swarm, Soufriere ...  http://www.agu.org/cgi-bin/SFgate/SFgate?language=English&verbose=0...

New Search

AGU Home

2 of 2 3/28/2010 5:50 PM






Seismo-acoustics, VLP and ULP signals, and other comparisons of surface...

10f2

2003 Fall Meeting Cite abstracts as Eos Trans. AGU, 84(46),
Search Results Fall Meet. Suppl., Abstract xxxxx-xx, 2003

Your query was:
volcano thompson

http://www.agu.org/cgi-bin/SFgate/SFgate?language=English&verbose=0...

HR: 0830h

AN: U31B-0002

TI: Seismo-acoustics, VLP and ULP signals, and other comparisons of
surface broadband and CALIPSO borehole data at Soufriere Hills VVolcano,
Montserrat, B.W.I.

AU: * Hidayat, D

EM: hidayat@geosc.psu.edu

AF: Dept. of Geosciences, Penn State University, 542 Deike Bldg, University
Park, PA 16802 United States

AU: Voight, B

EM: voight@ems.psu.edu

AF: Dept. of Geosciences, Penn State University, 542 Deike Bldg, University
Park, PA 16802 United States

AU: Mattioli, G

EM:

AF: Dept. of Geosciences, University of Arkansas, 113 Ozark Hall, Fayatteville,
AR 72701 United States

AU: Young, SR

EM:

AF: Dept. of Geosciences, Penn State University, 542 Deike Bldg, University
Park, PA 16802 United States

AU: Linde, AT

EM:

AF: Department of Terrestrial Magnetism, Carnegie Institution of Washington,
5241 Broad Branch Road, NW, Washington, DC 20015 United States

AU: Sacks, | S

EM:

AF: Department of Terrestrial Magnetism, Carnegie Institution of Washington,
5241 Broad Branch Road, NW, Washington, DC 20015 United States

AU: Malin, P E

EM:

AF: Division Earth/Ocean Sciences, Duke University, 109A Old Chemistry,
Durham, NC 27708 United States

AU: Shalev, E

EM:

AF: Division Earth/Ocean Sciences, Duke University, 109A Old Chemistry,
Durham, NC 27708 United States

AU: Elsworth, D

EM:

AF: Dept. of Geosciences, Penn State University, 542 Deike Bldg, University
Park, PA 16802 United States

AU: Widiwijayanti, C

EM:

AF: Dept. of Geosciences, Penn State University, 542 Deike Bldg, University
Park, PA 16802 United States

AU: Herd, R

3/28/2010 5:51 PM





Seismo-acoustics, VLP and ULP signals, and other comparisons of surface...

2 of 2

EM:

AF: Montserrat Volcano Observatory, Fleming, Montserrat, 1600 Montserrat

AU: Thompson, G

EM:

AF: Montserrat Volcano Observatory, Fleming, Montserrat, 1600 Montserrat

AU: Bass, V
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AB: Project CALIPSO (Caribbean Andesite Lava Island-volcano Precision Seismo-
geodetic Observatory) investigates with borehole and surface instruments the
magmatic system at the very active Soufriere Hills Volcano (SHV), Montserrat,
supplementing surface monitoring systems of the Montserrat Volcano Observatory,
and those of other institutions including PSU and U Ark. Many aspects of andesitic
magmatic system dynamics remain little understood despite significant monitoring
and research efforts, and CALIPSO is expected to improve our understanding of
SHV and of andesitic magmatic systems generally. As an example of such studies,
we examine data from the 12-13 July 2003 major lava dome collapse and eruption
of SHV. The analyses illustrate the opportunity to evaluate seismic and volumetric
strain signals in very-long period (VLP, {$\sim$}10 s) and ultra-long period (ULP,
{$\sim$}100 s) ranges, as well as the long period (LP, {$\sim$}1 s) and short
period ({$\sim$}0.1 s) ranges typically considered. The strainmeters act as
very-broad-band instruments, and not only detect quasi-static strain changes, but
also dynamic strains equivalent to the response of a volumetric seismometer from
high frequencies to ULP. Waveforms from several broadband seismometers and
three strainmeters installed around the volcano indicate VLP and ULP signals in
association with the explosive events. Additional information is derived from
infrasonic microphones installed at two PSU surface broadband stations prior to the
July 2003 events. Combining information from infrasonic pressure waves in the air
with broadband seismicity and dynamic strain aids understanding of eruption
dynamics and the physical eruptive processes.
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AB: Project {\bf CALIPSO} ({\bf C}aribbean {\bf A}ndesite {\bf L}ava {\bf I}sland
{\bf P}recision {\bf S}eismo-geodetic {\bf O}bservatory) aims to investigate the
magmatic system at the active Soufriere Hills Volcano (SHV), Montserrat. The
collaborative project involves several institutions acting in partnership with the
Montserrat Volcano Observatory (MVO), and is funded by NSF with assistance by
NERC. SHV remains active after 9 years, displaying cyclic activity on several
scales. Many aspects of andesite system dynamics remain poorly understood, and
CALIPSO is expected to improve our understanding of SHV and andesite systems
generally. Drilling was carried out Nov 02 to Mar 03. {\bf CALIPSO} comprises an
integrated array of four strategically located 200-m boreholes, plus several
shallower holes and surface installations. The borehole instruments are designed to
have long life (decades). Each site includes a very broad-band Sacks-Evertson
strainmeter, three-component seismometer, tiltmeter, and surface cGPS station. At
one site a hot-hole strainmeter design, involving hydraulic sensors and no downhole
electronics, has been used for the first time anywhere. FreeWave telemetry is
coupled with Quanterra A/D converters. These instruments are intended to probe
changes in the andesitic volcanic system and underlying mafic sources with
unprecedented sensitivity. Early data from the July 2003 dome collapse suggest
remarkable insights about the depth, shape and nature of the volatile-saturated
magmatic reservoir, gleaned from the magnitude of dilatation pulses accompanying
the collapse, and their change in sign of with radial distance.
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AB: We ran two alarm algorithms on real-time data from Redoubt volcano during
the 2009 crisis. The first algorithm was designed to detect escalations in
continuous seismicity (tremor). This is implemented within an application called
IceWeb which computes reduced displacement, and produces plots of reduced
displacement and spectrograms linked to the Alaska Volcano Observatory internal
webpage every 10 minutes. Reduced displacement is a measure of the amplitude
of volcanic tremor, and is computed by applying a geometrical spreading correction
to a displacement seismogram. When the reduced displacement at multiple stations
exceeds pre-defined thresholds and there has been a factor of 3 increase in
reduced displacement over the previous hour, a tremor alarm is declared. The
second algorithm was to designed to detect earthquake swarms. The mean and
median event rates are computed every 5 minutes based on the last hour of data
from a real-time event catalog. By comparing these with thresholds, three swarm
alarm conditions can be declared: a new swarm, an escalation in a swarm, and the
end of a swarm. The end of swarm alarm is important as it may mark a transition
from swarm to continuous tremor. Alarms from both systems were dispatched
using a generic alarm management system which implements a call-down list,
allowing observatory scientists to be called in sequence untii someone
acknowledged the alarm via a confirmation web page. The results of this simple
approach are encouraging. The tremor alarm algorithm detected 26 of the 27
explosive eruptions that occurred from 23 March - 4 April. The swarm alarm
algorithm detected all five of the main volcanic earthquake swarm episodes which
occurred during the Redoubt crisis on 26-27 February, 21-23 March, 26 March, 2-4
April and 3-7 May. The end-of-swarm alarms on 23 March and 4 April were
particularly helpful as they were caused by transitions from swarm to tremor shortly
preceding explosive eruptions; transitions which were detected much earlier by the
swarm algorithm than they were by the tremor algorithm.
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